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mxmi) *m.mu&m\zimLtj.tft>&&Lrz#. 
&BB**r*inittK»T*wa©ttficB*EBL 

^<t<tfc»r3*»o*ec*ltS«. &t<>T (b) iftE 

ss'j/is® i: s sstt it ±r co^e tcm^-r a £ 

[B$iJI2] WElOH)!llCl(lE«*E»r«»eia 

(b) lttlEii^lBaPfflCitRWCHSteSESin 

[B&I3] gtlEBfMOfiglcSflEK^Eg-r^SflE 
II (a) (a 1) ttEff^noHfljCSEeUft 
TS etc*? Ti(iE»fc»K*Jt*BWSftttBK:l*8 

-r a <k ^ it 8j« £ nfc 7 yj * - * ± ckie» 

J9L. (a 2) WEfflI*K»LT«rE»^B*»r£© 
«*m»J>lttl8IClt»Ltt*«6l(IElBI»»C»bTttE 
77'J ir-^t»»* *T«lE»t>Blt«rE»ra©tt« 

KEBU (a 3) U y-^*»5ttE* 

nait**-r4xs**r 2 e®©^s. 

t*«FElS (a 1) a*. ttE77'J$r-*©#ttB± 
iCjftESf^KfcESU ^^TWE7^'jy- 
£UTlHrE»t»K*£EC±0*&E£tfffil::*ftSlt* 
Ig£#-f afters 3 ESO^ffi. 

CISS£JS5] «FEft*iB*«*?Llltt»*»e*rjT^ 
T. ttE*7L*tt»*0«?L**«lE»V»Blt*EOfPffl 
TT?ttE*7L)t#»i:»«*«Tlt«n i Fa&ttlBlwlt 
JSTS Ac* liaStoB #B 4 E«©^i£. 

[»#Jfi6] iWMElnittCWUTttEZ^'Jer-^t 
aHiS^TttEW^flltttEHfaottBCEll-rsttE 
IS (a 2) a*. StlEJDI«lS:BTSW(iSlC«J#TaJ; 

Cl»E*n«*«KrElni»l=#UT/3fSO«5Uttl86* 
Tck 5 CttE77»J eMESaMtififcrcttlsTtt 
BfcttL. *OTttEttaBrtK:*N»TrtE77'J$r- 
^OttEfi*ii*»ftS*TttE»t»a*«EHfaott 
SI-ES-raiS**1-5!l*Jl 5 E«co*£. 
[«**7] IdET^'J*— ^©HE**ffltttEia 
a*rtlC»»S**ltEia**. flEfi£B**«UT 
ifrE7^'J!r-^Opgffli:SE*±*-air^<!:C«kO. 
illEiffS©BHttB*«8Utta*SflE£tfffi*ttEllO 

i ft i z i6i 1 1 x # » s * x a * wr a * ji 6 e « 
ft. 

MR** 8] flEJDIftlcSflEK^EtragtlEia 

(b> a<. ifiEaefl!it«io-fi5«'*»sebTiaE»t> 



im»t»B*ttE*«JM&Bffli:WSr*J:5C»ttS 

# *ies *rr*B#s 7 E«<o^is. 

{«*3S9J tiE£&Bifift©-8(#£$ftl'TttE 

E»«->«±i=«a^7>ery h*E«-f*ia*»»c* 

[ffgig 1 0 ] «IElDIttA*-» ff>Bft£B8#£3' 
tr»#ii9E«o**. 

io [r*ijiii] nE-woattaaa^nE^ffiM 

&sffi*M-rs«fc5icEfi$nt-»©-»5 L u-^*> 

1 1 E«cD^ft. 

is [r*jsi3] ttE5ttitntr^a**a«j:tf5 

[M$]R14] «EEI«MUm±C->--7>hR* 

ssraia^mc^snT^-sa^jai 3E«©^ 
ft. 

20 [a*3gi5] ^««ft«a**-r*-»?u-^ 

t . irE;> U-*©ME**M&*ffia» Lfc 
fSSIWIc±T©£g©4>fc< £: fc±#8fl#l;:lll£-f 5<fc 
5 K LT»E->>yu-*©WE*«JW&*B±l=EB 

*8flUftS®©t5(££*K&ttLT^4iieS. i3E-» 
^ U - * <h SflES ItH t ©ffl II is ^ T lifttfiilg f c £ii 

snsB&ii 5E«©s«t^s. 

[R*Jf 1 7 ] MG5 «fc K*f H * 

30 «tr«*«l 6E«©«»«B. 

[ff$ai8] BE**aB**iftE^«fl!l&*ffiCII 

MWCIfBSLTEBSnT^Sit^JSl 7E®©it»g 

1. 

[ff 1 9 ] MEi**ftlft*<4£tt£lttte6*1'& 
35 R*S1 8aS«C0lS«gH o 

[IS*^2 0] BE^«9JftaBi:W6LTEfiSn 

^StlESItK^ ; E/'J->-yi'^t)<OT*-5a^3Sl 9E 

[a*3S2 1] BE-»? l U-^* t 3'>ft:-t-> , >A*> 
40 bfig-5fS*^2 0E®©ffi«SS. 

[11*312 2] iHEv^U-^lcWLTft^MIIig 
&$n^'>7i< 1 1) 1 BOJtttWB^tttt^ftTtJSM 
*iS2 lES©£$gg. 

[S*JS2 3] is>?l'-9<Z>*imttmBfre>£tii 
45 LfcHH«IC±TO^fi«CittoT»^B«:EB-r-5Ct 
C J: o T BaE» b>B 4: 89E •> > 5 1 U - ^ t © HQ IC *J t » T 

^OKiET«Jl!J&BBlc«W:r4J:5«cLTIftEBt>« 

sEB-r«ie*^t»*tttJ:-3TBiasnfcctfe» 

50 ®>Taffi«gB. 
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(8}#J32 4) lftE->>^U-*©lftET8?I']frS® 
«E>>?l/-*i;»LT«Em>«*flf6©«a 
aattBCttEJf^BieEau *t>TrtrE*t>n©n 

? u - 9 © wpFmmu *a ic we-r s J: 5 * 

[K#JS2 5] ttE9ra©ffiBrcttE3*t>K£EB? 
*(&EI8*«. ttE*t»«©Pi«c:affi*lH*-r*ct 
ic±t>Ti5E>i^K*^itffi±ic3Sffis-e-^*tettew 

«rE^«B±c«rESli»flltfiy#L. ttE 

©ffjE*£iy&£BC#LTgflE77U 

7^'J 4r-^OttE'fre-ffi*>6«lESIt»««»tt-r*I 
g^W-T*IS*S2 4E®©ffi&gg. 
[W3*JS2 6] fIE->>?U-^©gtlE^I'J^® 
K»LTiiE77"'J y-^*»ftS*THE»l>«*«l 

EBfaottiiceiiTittEiaa*. stiE->>^u-^ 

*8TJ£©ttfi»c«i»T*J: 5 CUS/ffStltSISfciltH:: 
WLTttET^'Jir-^tarftr-SwtlCJ:?). ifcslg 
SWJ*-r*t«CttE»^il*«ttE-»f l l/-^OttE 

77"U*-*'*|liES«*iSttK8lxTttBfc1*U * 
^TMEiaiartlC^^TWET^'J *-*©grE-&-£ 
ffi*883imiiE»i»B*ltrE»M©ttBK:EBT* 
ia**rr*»*qi2 5E«©»fcgg. 

[ff$qi2 7] ttE»t»«**iE-»?U-^OilE 

^«fl'J&Xffiic««:-r*«k-5i=SE«i$-fr5flfrEiaA«. 
g5ES««ii«©-a5»*»^l,TtfiESIi»R©iH81lc 

titE^FaffjftaffiK:w6r*j:5c»its*«iat 

#f £IS#iS2 6E«©ii#gg. 

E»t»K©iifflcfmfi«»c-«^gffS4*ai-r©i-^ 
£5. irE-»5 L u-^ic»-r5i?iE3fa©fi[gicEg 
SttfcflE»HB±CS*Ws->- HSEBf-SiaiWE 

^LOOiti-h') ■5Aj&>5rt4».fc BStf*ifcima»6 
2 8 E«©J!«tgg. 

[0 0 0 1 ] 

^- 3>** Mcon formal contact) tfffiT&fcSHJS 

-5-ni:,toTSii$n^sgi3H-r4 : 6©T-*-5. aw 
aaft£B©c:&«&a©8Bi=*t>Ti2. ^«gij/<£jg 

tt©'s®±i:»l>K£tt»$t*-*Ci:7j<j?rBS*l-5. £ 



fc->>?U-^©SStiis«fflos®±icg|ttt(0@ 

05 *3t*aiai:rt»tTKit*«*ct*«Bfasft4©T* 

•5. -»!-. -»^U-^©-*©Sffili^«IiJ^jgtt 

s*afcK«i::i8jrr5fc*ic&i-3. 

[0 0 0 2] -»?U-^©^«flija:«iB±Cfi»«Bl 

tft»s**ci«:tt»-3*»©Ha*«ff5. 3^rt-t-> 

*<)3 0 0~4 0 ot;u±©sS) «-> 
20 &te££*ffiLTi'>? c U-*©tt&£<g;T£-t*-5©T 
[0 0 0 3] -»?U-^©Sffi±(CEg$n^SltJS 

it^, Jt*ui»cj:-3Ti(kasn*3!£^©ft*a»cjf 
25 jps*4ct*»a*L^ »aa*a*j£f© 

*ai*MKit>i/3 tt±itlor*c:i*«a*Li>) . * 
fc. R»#i:*»?U-^#»to||iiic*nx3H l * t it 

^©^«ij^«ffiic»r»LTEB$n5^a*t»*. r 

30 •s>?-i'-9tt®t&ftm£<nmz\i {ft LA. 

$>i>\zLXh) mfrU&mLfr&&Lf£^£?\zTZ& 

m\zzrz. &mtntm$it&<o\zm>. •> 
tt«tt©*sa*«W9cg* LfcorseatLTS':' 

35 fl'-i'OiMHtLTa&e.ft^. 0ra©Jt=^M*5 
40 »^U-9 ©*8fl'J& JBtt©SB± IC 9 tsK $ ft ^ $ 

d i c aiasa** ©T-$>£. 
[0 0 04] 3F«IiJ/iJB«©«ffiflW«r-5«k-5lwUT 
K8B±i:tt&Mti>M <*fctt7f;u£> 
*&85(;t£fc. «Aaa©8ifi«J:tfU>X. 
45 £V>rt*«a±^©**««©»BK:»LTt>*fl!-C' 

*5!W©SW©l-3-e*-&. 

[0 0 0 5] *?EB©to lt?©@fl<)tt. ^«BU?5cJBtt 
50 ©Sffi*W-r5->>^U-^±lt8t^(Sj»CjtfoTIEW»C 
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fc£B<OBS#**«tt"r*C£K**. *3SW(D'Wr 

[0 0 0 6] *5£W<D^lZbo lOOBWtt. ->>^U 
[0 0 0 7] 

«lC»-r-5BrBa)ttB^*^R*EBLT*©l»«:l)0I 
Bfrr*±5K:tt*£tf3X6*^T^*o JDXWc 

&BEtiiDAT*oR*iipx»oTaiu«i:*a5^Jtter 

[0 0 0 8] Bfa<0ttBJC»^ilK6EB-r*Xfi»d:. » 

U jDX*tcaLT7yj!r-^fe»l(l*-& 
TEfrB0ffiBlw*<O«*EfiU ^^T^yj^r-^^ 
6*OR*B*"r*XB**-r*. BBBBOBSLKB 

lt«. jnx»tt^afliJ*aiB**"r5y>^u-^^ 

[0 0 0 9] *»WCfiEoTBifiSnfcB«»Btt. * 

JC-r*«k-5lcLT^BBJ&*ffi±tcEBatlfcS»«^ 
»«©«B±K:EBSnfc3t*fflBK:tt***lT^S«> 

*<a«"c*a. 

[ooio] 8rBT*stiii;e>n**»woi*attW 

[0 0 11] 

[BUJttW ft1*Blta-5t. **W<BBB*ttK 

T^SjtoXffl^ 7^100 ttSB&ifitt 1 2 0 *> 
itfJiffl^i* *y^7-tr>yj 1 6 OJ^edEoT^T. ft 
#l4tt#l;:#UT»HB«Ktt£**lT^*. 

sea a. soxttn i o a)^«n&«ffi i 1 2co?B«ii)e 



flE-fttB) 11*0, *oiflttSEftfttt!l 
05 B«£tf> «i«**RRiJJ:tfSILK«)»»**»r 
So *fc. ritttMB^j tliftO. 0 0 0 5-0. 0 

t r^aaiJ*affij tttaB^6*aut*e*#-r* 

10 »Tfcir>±5fc«B*S*TS. rjBjET* 
^KESTSj fc£®aEBtt«ffi0Kfi (*fctt<tf 
*> K»oTtmSEBTaci***TS^-C*o 
T> 3FBI!J4aBtEBStlfctt»tO|IIJICltJl«liS 

t* s. 

[0 0 12] SBftBftl 2 oa^fil 2 2 S^A/Ct* 

t» -tn^WBi 2 4±i;:EBS*'ifc»nxtti 1 ov>± 

20 So fc M12 2 *(H4#*S 1 2 6 **EBS 
n, ^-LTrtffil 2 4±0)*U7^rX 1 2 7»cajfi*n- 
T^S. SKSfc, 2 6ttlHW#l 2 8£^L 

TKS^MSB 1 3 0 HStS$*VO>Stt», 1B1X* 1 

1 ooTffl*»ai-r*ct (fctAtf, *x«i i o<7) 

tU7^x 1 2 7ttuox*i i ooffiatcjtjcLfc 

rtffil 2 4 0— ffl»(Ct>toTEB*^T^S^6. £ 
*USn-5UJEttiBX*l 1 O<0ffi«±#Ktofct>TSS 
30 KttK-BT**. 12 8*4, SrBlOE^TiOX 

-*»4jis*a*BJcaissn^-pft*ttaa*ca« 

StlT0^2ffl<oa4Lfc#*ffifflTSCtt)T**. 
35 [0 0 13] 01 tI^^nSCTi:<, g^Wig^ 1 2 0 
tttfSl 2 2II»LT»ltiafiEICtS&SnfcttB^-fr7 
-fe>7U 1 4 0 ^^Sfig^i±7ir> 
7U14 0i4, ttAtf77f, tyy-f. fcU, 

40 fil 2 2^B3g«BT*f*»*t*(=^*l 2 2*5>tt 
flf dt^TS*. ftg£tf7-t:>7 r, J 1 4 0 ifcffil 

2 2tomtCf4, fttt*£B»#*BttBT8ft**l6 
«k-5lCOU>^ori:*»±*Bl 4 2#EBSnTH 

g*-rso 

[0 0 14] fiBfi*7-fe>^U 1 4 OttSfc, felfil 

so sn5rt<iiLTSi^«i o 5tfi8Lt±as?t7 
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$7±>7 i ) l 6 oir»-rsHff£a>ttBKfti«ii i o 
*EB1"*fcA£ttaottB£tt*H K 1 4 5£t>^ 
"C^*. a 1 iZ^ZftZ Zlt < . {£g^tr#< F 1 4 5 

^es&ii-7ii>y , j 1 4 o*e>^******<&«-3 
Bra^inxttii crfc*>s. TEic-iit*L<ie«£n 

5rt<HLTUDI*l 1 Qifi7-? x )*r-9 1 7 0**6 
Si>R*3tt*J:3fcrtffil 2 4±<£>ftg) iZ^ft^E 
a-r^^46t'Su^&H^7-tr>^U 1 4 0<aj»*fc 

[0015] *5EWKffi*.«. 1 2 2 fcffiB 

^i±7-t>yj 14 0$: (i«i:iifo) -encsttf 

7-t>7»J0*ft-eft«t«l 2 2HB(t»*Ct3&«T 
*S^»i*fc. 2 2fc£tfffli£ 

tf7-fc>7'J 1 4 0##-<D*£tf«fiKT£3KT*;i 
t: (f&fc^ ag^7-tr>yj 1 4 O^fil 2 2 

[0 0 16] fig^7-t>y , J 1 4 OB*ft. feJffll# 
1 4 7 £^LTg£j#Mgg 1 3 0 i:liSftt»8f 
1 4 6*t>£tJ<0**a«T«*. ^5MU#1 4 7 

ta, eg-&it7-t:>yu 1 4 o <D&m<omm<D&t]^ 

BAIT**, fcfc, 9 It 2 

&fflT*C£:t>T£*o X£*«£fil 3 OttJKS#> 

[0 0 17] ±»y*y£7-fe>7'J 16 0H &g£ 

it7-b>^u i 4 otc^gtt±$tiT^#rati«aa^i 
5 o*»jrr*j;3K#M*ftTtr>*. ±»?***7 

■fe>yu 1 6 0<hfiB&it7-tr>y , J 1 4 0i<DmtC 
ou>yort*»±^fti 6 2#EB*nTt^. ± 

ffi^r -y £7-fe>7»J 1 6 0B7U-A 1 6 4*5«ktffc 

t»^a^i 6 5^^UT-eno^ffliiicffiMttbnrc7y 

■J 1 7 77'J^r-* 1 7 0B& 

1 5 0 rtUfcHTSlItt 1 1 0 KlpjA^TSRMH 
^BS^Ct^TSi. ±S|S5 1 Y*y^7-tr>7 r, J 1 6 
0B. Snitti l OfcfafroT-fWr-* l 7 o<d#Sj 
#BrS«)ttlj»(C»oTfiC0, ftoTS^Ml 0 5**8t 
^|fijll*5^TlKII»l 1 0iiEStcS^J*r^J:^IC«^ 
^*^jE«&«*(fil»Mtt* JJOX&l 1 0 
*ffiB&-&7-b>yj 1 4 0rt(CEBL*O±»^r y 
*7-fc>7U 1 6 0 ££ttflS£tt 1 2 

ffl^Vy^saaiTfcafi. npifti io^7yuy- 



* 1 7 o\ztttz%tft<Dmfe&mz&mzt\hct\z£ 
icLT»^ai*iioi*±iiEBr*ctts*r*. t 

05 tAtf, 1 6 5147 1/-/* 1 6 4 0)rt»l:i5 

1**7711 fr-* 1 7 0<&EBtt£**6#U&#&7l' 
-A 1 6 4<0«glI»t>T7yU^r-^ 1 7 0 
*#SJ:5II»dE**tT^*. 77>Jfr-* 1 7 Oti, 
JUi^l 5 0(3#ET££ollEB£n/i£tt® 1 7 4 

7 4H ¥i»T¥S&8ffil 7 6£WT£6l*S*m (fc 

xr>i/m «£##fc£) a>B*>sj«*a>. 

15 tt»£**T*. A>*>*»?l<«L«tt0. 5-100// 
m0«HrtK**ltf«fc^a<. aWittl 0/imETF"C* 

[0 0 18] yf?7-t>7V 1 6 0l«t, 

<B« 6**) SJWfl 7 8£#LTJl£St 

20 *«B1 3 0^a«l*ftfc*»*l 7 7fcfc*A/C^ 
£ 0 *^^St,gSl 7 7H £tfffil 7 4£«/$1-*& 

AcAK&ST^ fflWf.l 7 8tt*fc, SI1 7 6^f^ffiiJ 

25 7-fV>T-9 1 7 0B, ffl&^15 0£>§$ 

*^dt*o^a«T»*. *s^b* 

fc. itHlX^l 1 0iC*f1-*77 P U^-^ 1 7 0Oftg£ 

laciotjtBtifc*. aiai«jfi*i 2 o*$£tf± 

30 SP^^7^7-tr>7 r U 1 6 OICHSSEiKttSCtfcT 
[0 0 19] H2 75M4tcS*n5*5SW0)*ffitiffiA 

if, TC»ciE«*n*c:i<nLTaii*i 1 oo^jg 
MiJ^Sffil 1 2±tC*^Kl 0 5^f*»s-&bns. «a 

35 ar^*iipi«i 1 ona^LfcttB^*7-b>^u* 
ss?LT^ffii 2 2ntt^r*ctfCcto, 

7-fe>7'j i 4 o icani* i i o t«£-r*itf, -E-na 

Sttfllifittl 2 0rt<OBrS<OffifilcEB*ti4Ctlitt 
40 *o fctAtf, Sg^it^^ H 1 4 5*<£SM*&«9 1 2 
0 n<OBrS©ffi« (a«tt^« 1 2 2 cofi® 1 2 4 Oix 

ii+*i:ffiaL*o^aaij&sffii 1 2±tca^Hi o 

5S:EBL»4J:5&fiB) iCiJDXft) 1 1 0 ^EB1~* 
t*tattoJ:5ttttB^*7-t:>^ , J 1 4 0#B*£ 
45 ®^J. J!IDX%1 1 OiiSftJ:t:3t«aiigW*5«fc^ 

•>>^U-^*EBUTrtsa«SBT*S. ->>^U 

-^o^aMttaffii 1 2tt*»o*MK*fcttBtt«a 

50 [0 0 2 0] KWtt(07^;UA&4:^'=»B!tS»^Kl 0 
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5li. Zt\£tt%$1±Z'<.ZTfm)tJ.&m 1 1 2<om« 

1 4 5IC«^Lfc&gS:i*-5<kol:LTa^mi 0 5 
££ti"B 1 7 4 ©¥itT¥£fc«® 1 7 6 ±ICEBfn 
tf. l^-^vf 7-t>7'J 1 6 0*SBI«ifi!fel 2 0 
C8£Lfc«£C«l»Kl 0 5l4lDIftl 1 OIZMLT 

mmomwvtte £ z t c & s . 

[0 0 2 1] *%^lCS£A(f. Bb>& 1 0 5 OpfflKM 
E*£*lHLT-t-ft*iWtT¥S&»Bl 7 6±ll«» 
TftZiKiD. fffr>Kl 0 5liS-£El 7 
HlrMO&glllS^^ns. fcfcittf. ftAffl 7 7£Bt 
£i#Mgg 1 3 0 CBISUT^Itffi 1 7 4 «»»-r* C 
tCiO. *«EO^fflTT*l>« 1 0 5a&«£tfffil 7 

4jbc«»sft«. 1 7 4£«irrft&*stm* 

©*ILttJt««/hSt> <fci*.«. WO. 5-1 Owm 

SCIUSSttft. T&fcS. j»Hffil 0 SCiUMUDDfa 
ftMEttit»W-£Ti&9. aE-3T»t»BlttS»U&lr» 
<OT45ft. 

[0 0 2 2] BftSBOBBICBlTtt. Bb>Ml0 5 

«A^5)ggcD->>5 1 U-^^©^S^<£S® 1 1 2 

ft. »b»«l 0 5**jSTft*B3fc¥EMBtt. ««. 
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@ Conformal deposition of thin membranes on irregularly shaped surfaces. 

@ A method of depositing a thin membrane 
(105/340) so that it conforms to an irregular 
shaped surface (112) includes the steps of 
aligning the membrane (105/340) in a desired 
position with respect to the irregular surface 
(112) so that the membrane is in contact with at 
least some protruding portions (332) of the 
irregular surface (112), and drawing the mem- 
brane (105/340) down over the irregular surface 
(112) so that the membrane (105/340) is con- 
form ingly disposed around substantially all pro- 
trusions (332). The membrane (105/340) is 
drawn down by applying a substantially uniform 
differential pressure across the thin membrane 
(105/340) so as to urge the membrane (105/340) 
into conformal contact with irregular surface 
(112). An imager array fabricated with this pro- 
cess includes a scintillator having an irregular 
surface and a monolithic reflective layer dis- 
posed thereover in conformal contact with the 
irregular surface. 
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Field of the Invention 

This invention relates to the conformal deposition 
of thin membranes on irregularly-shaped surfaces 
and devices formed thereby. 5 

Background of the Invention 

This application is related to European Applica- 
tion Serial No. (Our ref: 10 
RD2301 1/4079), filed concurrently herewith. 

In a number of devices, such as radiation im- 
agers, it is desirable to apply a thin membrane to an 
irregularly shaped surface. For example, in a radia- 
tion imager in which a scintillator is optically coupled 15 
to a photosensor, it is desirable to apply a layer of re- 
flective material to the surface of the scintillator op- 
posite the surface adjoining the photodetector so that 
optical photons generated in the scintillator are re- 
flected towards the photosensor. Commonly, one sur- 20 
face of the scintillator is irregularly shaped, that is, 
protrusions extend from the surface so that the sur- 
face is not flat Such protrusions are needle or pyra- 
mid-like structures that result from the deposition 
process and serve to localize detection of photons 25 
generated in the array to the area in which the incident 
radiation was absorbed in the scintillator. 

Application of reflective coatings to the irregular 
surface of the scintillator poses a number of difficul- 
ties. Many scintillator materials, such as cesium io- 30 
dide, have large thermal expansion coefficients and 
thus are extremely sensitive to processes in which a 
reflective coating is deposited onto the surface, such 
as by sputtering. The relatively high temperatures as- 
sociated with such deposition processes (e.g., above 35 
about 300° - 400°C) cause cracks in the scintillator 
material that create optical discontinuities and thus 
degrade scintillator performance. 

A reflective coating on a scintillator surface desir- 
ably significantly increases the number of optical 40 
photons detected by the photosensor as compared 
with an arrangement in which the scintillator has no 
reflective coating (e.g., an increase of at least one- 
third or more in optical photons captured is desirable). 
Further, the reflective coating should conform to the ' 45 
irregular shape of the scintillator so that optical pho- 
tons are directly coupled between the reflective layer 
and the scintillator material, with few if any interstitial 
voids between the scintillator material and the reflec- 
tive material. Additionally, the application of the re- so 
flective material should not degrade the scintillator 
structure, either by thermally degrading the material 
or mechanically deforming the needle or pyramid-like 
structure of the scintillator. Reflective materials hav- 
ing the desired optical and physical characteristics 55 
are available in monolithic thin membranes (as used 
herein, ■monolithic" refers to a substantially uniform 
material in a sheet-like form), however application of 



such thin membranes to the irregular shaped surfac- 
es of a scintillator without damaging the scintillator or 
the thin membrane has been problematic. 

ConformaJ deposition of relatively thin mem- 
branes (or films) to irregularly shaped surfaces also 
has applicability in liquid crystal device fabrication 
and application of optical coatings to components 
such as lenses, reflectors, and the like. 

. Summary of the Invention 

The present invention is set forth in the appended 
claims. Features of the invention are as follows:- 

- a method for depositing a thin membrane over 
an irregular shaped surface so that the mem- 
brane conforms to the irregular surface; 

- a method for fabricating an imager having a 
thin membrane reflective coating precisely lat- 
erally aligned with an disposed over a scintilla- 
tor having an irregularly-shaped surface; 

- an imager having an irregular surface with a 
thin film membrane disposed conformingly 
thereover; and 

• an efficient radiation imager that collects most 
optical photons generated in the scintillator 
material. 

In accordance with this invention, a method of de- 
positing a thin membrane to be in conformal contact 
with an irregular surface includes the steps of aligning 
the membrane in a desired position with respect to a 
workpiece such that the membrane is in contact with 
at least some protruding portions of the irregular sur- 
face of the workpiece and then drawing the mem- 
brane down over the workpiece such that the mem- 
brane is conformingly disposed around substantially 
all protrusions in the irregular surface of the work- 
piece. The thin membrane is drawn down around the 
protrusions by applying a substantially uniform differ- 
ential pressure across the membrane so as to urge 
the membrane into conformal contact with the irregu- 
lar surface of the workpiece. 

The step of aligning the thin membrane in the de- 
sired position includes the steps of retaining the thin 
membrane on an applicator by means of a differential 
pressure which keeps the thin membrane seated 
against a mating surface of the applicator such that 
the membrane is maintained in a relatively flat condi- 
tion; positioning the applicator with respect to the 
workpiece so as to dispose the membrane in the de- 
sired position; and then releasing the thin membrane 
from the applicator. In fabricating an imager array the 
workpiece typically comprises a scintillator having ir- 
regular surface features and the thin membrane is a 
reflective coating (or layer) to be disposed over the 
scintillator. 

An imager array fabricated in accordance with 
this invention includes a scintillator having irregular 
surface features and a reflective membrane disposed 
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over the irregular surface features such that the 
membrane conforms at least to the upper portions of 
substantially all protrusions from the surface fea- 
tures. The scintillator is typically coupled to a photo- 
sensor on the surface opposite the reflective mem- 5 
brane. 

Brief Description of the Drawings 

The features of the invention believed to be novel 10 
are set forth with particularity in the appended daims. 
The invention itself, however, both as to organization 
and method of operation, together with further ob- 
jects and advantages thereof, may best be under- 
stood by reference to the following description in con- 15 
junction with the accompanying drawings in which 
like characters represent like parts throughout the 
drawings, and in which: 

Figure 1 is a cross-sectional diagram of a fabrica- 
tion chuck used in the method of the present invention 20 
to confbrmingly deposit a thin membrane over irregu- 
lar surface features of a workpiece. 

Figures 2(A)-2(C) are cross-sectional views illus- 
trating certain steps in the fabrication process of the 
present invention. 2 s 

Figure 3 is a schematic diagram of a representa- 
tive portion of a radiation imager array fabricated in 
accordance with the present invention. 



Detailed Description of the Invention 



30 



A fabrication chuck 100 as illustrated in Figure 1 
is advantageously used in the fabrication process of 
the present invention and is referred to in the discus- 
sion of the invention below. Fabrication chuck 100 35 
comprises a foundation 120 and an upper chuck as- 
sembly 160, which is detachably coupled to founda- 
tion 1 20. In accordance with this invention a relatively 
thin membrane 105 can be disposed on an irregular 
surface 112 oT a workpiece 110 so as to conform to 40 
the irregular shape of the surface. As used herein, 
•membrane* refers to porous and non-porous materi- 
als that are typically monolithic, that is in substantially 
one piece, such as a sheet of material, and that are 
typically pliant (including materials that are semi-rigid; 45 
•relatively thin' refers to materials having a thickness 
of between about 12u. and 0.15cm (0.0005" and 
0.060"); "irregular surface" refers to a surface having 
protrusions extending therefrom (alternatively, the 
surface may be thought of as having depressions so 
therein) such that it is not smooth; and "conformingly 
dispose" and the like refers to the deposition of ma- 
terial around the protuberances (or depressions) in 
the surface such that the applied material is in sub- 
stantially immediate contact with at least a desired 55 
portion of the irregular surface so that there are sub- 
stantially no interstitial voids between the surface 
and the applied material. 



Foundation 120 comprises a base 122 that is 
adapted such that a vacuum can be drawn across 
workpiece 110 disposed on an interior surface 124 of 
base 122. For example, vacuum piping (or plumbing) 

126 is disposed in base 122 and coupled to orifices 

1 27 on interior surface 124. Piping 1 26 is further cou- 
pled via a control valve 128 to a vacuum source 130 
and thus provides means to create a differential pres- 
sure across irregular surface 112 by evacuating (e.g., 
reducing the ambient pressure in the area of) the un- 
derside of workpiece 110. Orifices 127 are typically 
disposed across a portion of interior surface 124 cor- 
responding to the area of workpiece 1 1 0 such that the 
differential pressure generated is substantially uni- 
form across the area of the workpiece. Control valve 

128 typically comprises a 3-way valve that is also 
coupled to a vent disposed in plumbing 126 to allow 
equalization of pressure across workpiece 11 0 when 
desired. Alternatively, two separate valves, one for 
coupling to the vacuum source, and one for venting, 
can be used. 

As illustrated in Figure 1. foundation 120 further 
comprises a registration assembly 140 that is detach- 
ably coupled to base 122, for example by fasteners 
such as latches, damps, screws, bolts and nuts, or * 
the like (not shown) such that it is removable from 
base 122 but can be firmly attached to base 122. A 
seal 142, such as an O-ring, is disposed between reg- 
istration assembly 140 and base 122 such that when 
coupled together, the base and the registration as- 
sembly are hermetically joined. As used herein, "her- 
metically joined', 'hermetically sealed' or the like re- 
fers to a seal that is substantially air-tight and allows 
a differential pressure to be generated across the 
sealed boundary. 

Registration assembly 140 further comprises 
registration guides 145 which are adapted to align 
workpiece 110 in a selected position with respect to 
base 122 and consequently with respect to upper 
chuck assembly 160, on which thin membrane 105 is 
disposed as described more fully below. As illustrated 
in Figure 1, registration guides 145 comprise fingers 
extending from registration assembly 140; alterna- 
tively the registration scheme may comprise grooves 
or indentations in registration assembly 140 adapted 
to receive and align workpiece 110 in a desired fabri- 
cation position, that is the position on interior surface 
124 in which the workpiece is situated to receive the 
thin membrane from applicator an 170 as described 
more fully below. 

In accordance with this invention, base 122 ts 
adapted such that different registration assemblies 
140 can be attached (one at a time) to the base, thus 
allowing registration assemblies tailored for align- 
ment of different size workpieces to be respectively 
attached to base 122. Alternatively, base 122 and 
registration assembly 140 may comprise a single as- 
sembly (that is, registration assembly 140 is not de- 
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tachable from base 122). 

Registration assembly typically further compris- 
es vacuum port 146 coupled to vacuum source 130 
via a control valve 147, which is typically a 3-way 
valve that is adapted to be coupled to a vent port and 5 
a vent port 146 so as to equalize pressure across the 
walls of registration assembly 140. Two separate 
valves can be used in lieu of a 3-way valve. Vacuum 
source 130 comprises a vacuum pump or the like, 
with the amount of vacuum available being design 10 
considerations dependent on the size of the fabrica- 
tion chuck; for a fabrication chuck for applying optical 
cladding layers to a scintillator as described herein, a 
vacuum source providing up to about 20" Hg is satis- 
factory. 15 

Upper chuck assembly 160 is adapted to be her- 
metically sealed to registration assembly 1 40 so as to 
form an assembly chamber 1 50 therebetween. A seal 
162, such as an O-ring, is disposed between upper 
chuck assembly 1 60 and registration assembly 140 to 20 
hermetically seal the juncture where the two assem- 
blies are joined together. 

Upper chuck assembly 160 comprises a frame 
164 and an applicator 170 positioned within frame 
1 64 by means of a flexible joint 1 65 such that appli- 25 
cator 170 is adapted to be selectively displaced to- 
wards workpiece 110 in assembly chamber 150. Up- 
per chuck assembly 160 is adapted so that displace- 
ment of applicator towards workpiece 110 is along a 
predetermined axis so that thin membrane 105 is pre- 30 
cisely laterally aligned with workpiece 110; the pre- 
cise lateral alignment is possible as workpiece 110 is 
disposed in a known, selected position with respect to 
applicator 170 when it is positioned in registration as- 
sembly 140 and upper chuck assembly 160 is fas- 35 
tened to foundation 1 20 to form the fabrication chuck. 
As used herein, "lateral alignment" refers to the pos- 
itioning of the thin membrane over the workpiece 
such that it is aligned with respect to the workpiece in 
the plane of the membrane/workpiece. For example, 40 
flexible joints 165 are adapted to allow movement of 
applicator 170 along the sidewalls of frame 164 so 
that the alignment of the applicator within frame 164 
is maintained. Applicator 170 comprises a vacuum 
chuck 172 having a mating surface 174 disposed fac- 45 
ing assembly chamber 150. Mating surface 174 typi- 
cally comprises a layer of sintered material, such as 
stainless steel, a composite, or the like, with a smooth 
planar surface 176 . As used herein, "sintered mate- 
rial" refers to a smooth-faced material having fine 50 
pores therein to allow the passage of gas there- 
through; the size of the pores can range between 0.5 
urn and 100 |im, although typically the pore size is 
about 10 umorless. 

Upper chuck assembly 1 60 further comprises va- 55 
cuum plumbing 1 77 connected to vacuum source 130 
via a control valve 1 78 (typically comprising a 3-way 
valve) and adapted to generate a differential pressure 



by taking a suction through the sintered material com- 
prising mating surface 174. Control valve 178 is fur- 
ther connected to vent plumbing 179 to allow equali- 
zation of pressure across mating surface 176. Appli- 
cator 170 typically comprises a substantially trans- 
parent material such as a polymer or the like to allow 
visual inspection of the assembly chamber. Alterna- 
tively or additionally, viewing ports are disposed in 
foundation 120 and upper chuck assembly 160 to al- 
low visual determination of the position of applicator 
170 with respect to workpiece 110. 

In accordance with the method of this invention 
and as illustrated in Figures 2(A) • 2(C), thin mem- 
brane 105 is applied to irregular surface 112 of work- 
piece 110 as set out below. A registration assembly 
appropriate for the workpiece to be processed is se- 
lected and coupled to base 122 to form foundation 
120 having the desired alignment dimensions. Work- 
piece 110 fits in registration assembly 140 such that 
it is disposed in a selected position in the foundation. 
For example, registration assembly 140 is selected 
such that registration guides 145 are disposed to 
align workpiece 110 in the selected position in the 
foundation, typically substantially centered on the 
face of interior surface 124 of base 122 on which it 
rests and such that irregular surface 112 is disposed 
in a position so that the flexible membrane can be dis- 
posed thereon. Workpiece 1 20 typically comprises an 
imager array having a substrate with a photosensor 
array and a scintillator disposed thereover. Irregular 
surface 112 of the scintillator typically comprises a 
number of needles or pyramid-like protrusions from 
the surface over which it is desired to deposit a con- 
formal reflective layer. 

Thin membrane 105, such as a thin film of reflec- 
tive material or the like, is shaped into a monolithic 
sheet of material having dimensions substantially 
corresponding to the dimensions of the area of irreg- 
ular surface 11 2 to which it is to be applied. Thin mem- 
brane 1 05 typically comprises a sheet of material that 
is disposed over smooth planar surface 176 of mating 
surface 174 and aligned in correspondence with reg- 
istration guides so as to have a desired alignment 
with respect to workpiece 110 when the upper chuck 
assembly 160 is coupled to foundation 120. 

In accordance with this invention, thin sheet 105 
is held in the desired alignment with respect to mating 
surface 174 by generating a differential pressure 
across the thin membrane so that it it is held on 
smooth planar surface 176. For example, vacuum 
plumbing 177 is coupled to vacuum source 130 so as 
to evacuate mating surface 174 and thereby allow 
ambient pressure to hold thin membrane 105 against 
mating surface 174. As the pores in the sintered ma- 
terial comprising mating surface 174 are relatively 
small (e.g., between about 0.5 and 10 fim), thin 
membrane 105 maintains a relatively flat shape, that 
is, the differential pressure across the thin membrane 
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is relatively uniform and the thin membrane is not de- 
formed. 

In imager array fabrication, thin membrane 105 
typically comprises an optical reflector to be applied 
to irregular surface 1 1 2 of the scintillator materia] on s 
the array. The multilayer optical reflector comprising 
thin membrane 105 typically comprises an adhesive 
layer (which is disposed away from mating surface 
174) and an optical reflecting layer: one example of 
such a material (known as "Opticlad") has an adhe- 10 
srve layer with titanium oxide mixed therein to provide 
a diffuse reflector and a specular reflector, such as 
silver, gold, or the like, on a plastic backing, and which 
is described more fully in U.S. Patent No. 4,720,426 
of Englert et al., which is assigned to the assignee of 15 
the present invention and is incorporated herein by 
reference. The presence of the diffuse reflector layer 
(i.e. the adhesive material mixed with TIOJ provides 
improved optical performance over a specular-only 
reflector layer. The thickness of the adhesive/diffuse 20 
reflector layer in Opticlad is about 5 urn and the silver 
and plastic reflector layer has a thickness of about 2 
mils. 

Upper chuck assembly is disposed in foundation 
120 so as to form assembly chamber 150 there betw- 25 
een, for example as illustrated in Figure 1. Flexible 
joints 165 are adapted to hermetically seal assembly 
chamber 150 and to allow applicator 170 to be dis- 
placed towards (and away from) workpiece 110. In ac- 
cordance with this invention, applicator 170 is selec- 30 
lively displaced such that thin membrane 105 is dis- 
posed in a desired position with respect to the irreg- 
ular surface of workpiece 110. As used herein, de- 
sired position refers to positioning the thin membrane 
so that portions of it are in physical contact with at 35 
least some of the protrusions from the irregular sur- 
face of the workpiece, without causing damage or de- 
formation of such protrusions, and so that the thin 
membrane is in a position to be drawn into conformal 
contact with the irregular surface in accordance with 40 
this invention as described below. The desired posi- 
tion also reflects the precise lateral alignment of the 
thin membrane to the workpiece surface. The precise 
lateral alignment further allows the application of a 
thin membrane having a tacky or adhesive surface 45 
that will begin to bond to the workpiece when it comes 
in contact with the surface (the tacky surface makes 
it impractical to move the thin membrane laterally 
across the workpiece surface after initial contact be- 
tween the membrane and the workpiece is made). 50 

Displacement of applicator 170 is typically con- 
trolled by applying a differential pressure across the 
applicator, for example by lowering the pressure in as- 
sembly chamber 150 by selectively controlling va- 
cuum control valve 147 in vacuum piping 146 coupled 55 
to vacuum source 130 (Figure 1). The differential 
pressure causes displacement of applicator 170 to- 
wards workpiece 110 to allow disposing thin mem- 



brane in the desired position with workpiece 110, as 
illustrated in Figure 2(B). Alternatively, pneumatic de- 
vices (such as pistons coupled to the applicator), 
electrical devices (such as electro-mechanical mo- 
tor/operator arrangements) or manual displacement 
can be used. Determination of placement of thin 
membrane 110 in the desired position may be made 
visually, for example by viewing the applicator and 
workpiece through substantially transparent portions 
of the fabrication chuck assembly; alternatively other 
optical (e.g., a laser alignment system) or electrical 
sensors can be used to assist in disposing the thin 
membrane in the desired position. 

After thin membrane 105 is disposed in the de- 
sired position on irregular surface 112 of workpiece 
110, it is released from mating surface 174 by equal- 
izing the pressure across the thin membrane such 
that it is no longer held against mating surface 174. 
Equalizing the pressure is accomplished by isolating 
vacuum source 1 30 from vacuum piping 1 77 and pos- 
itioning control valve 1 78 to the vent position. The dif- 
ferential pressure disposing applicator 170 towards 
workpiece 110 is released and applicator is then 
moved away from workpiece 1 1 0 and can be removed m 
from foundation 120, the motive force for such move- 
ment being pneumatic, electrical, manual, or the like. 
The entire upper chuck assembly 160 can be re- 
moved from foundation 120. 

As illustrated in Figure 2(C), thin membrane 105 
is then drawn down into conformal contact with irreg- 
ular surface 112 of workpiece 110. As used herein, 
"drawn down" refers to causing the thin membrane to 
partially deform around protrusions extending from ir- 
regular surface 112 such that the membrane material 
substantially conforms to the irregular features of the 
surface. Thin membrane 105 is typically drawn down 
over irregular surface 112 by applying a differential 
pressure across thin membrane 105 so as to urge it 
into conformal contact with irregular surface 112. The 
differential pressure to drawdown the thin membrane 
is generated by coupling vacuum piping 126 to va- 
cuum source 130 such that ambient pressure under 
and within workpiece 110 is reduced, resulting in a 
differential pressure on thin membrane 105 that for- 
ces it into conformal contact with irregular surface 
112. The amount of differential pressure applied is 
controlled with vacuum control valve 128. Further, to 
avoid damaging thin membrane, a protective blanket 
190 can be disposed over thin membrane 105. Pro- 
tective blanket 190 is adapted to transfer the applied 
differential pressure such that the pressure is applied 
to thin membrane substantially uniformly to enhance 
conforming thin membrane 105 to the irregular sur- 
face. 

As noted above, thin membrane 105, such as an 
optical cladding used on a scintillator, typically com- 
prises an adhesive layer disposed toward the irregu- 
lar surface so that thin membrane bonds to the irreg- 
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ular surface. After thin membrane is drawn into con- 
forms] contact with the irregular surface of workpiece 
110, protective blanket 190 is removed and the work- 
piece is further processed to allow curing of the thin 
membrane adhesive and application of other compo- s 
nents. In the case of imagers, such as radiation im- 
agers, such further components may include protec- 
tive sheets of aluminum or the like disposed over the 
array as a sealant layer to provide additional protec- 
tion to the array, such as to seal it from moisture or 10 
damage from physical handling. The fabrication 
chuck and method in accordance with this invention 
can similarly be used for application of such compo- 
nents. 

A cross-section of a representative portion of a 15 
radiation imager array 300 fabricated in accordance 
with this invention is illustrated in Figure 3. Array 300 
comprises a substrate 310 and a photosensor array 
320 disposed thereover. Photosensor array 320 typi- 
cally comprises photodtodes or the like coupled to ad- 20 
dress lines and switching devices, such as thin film 
transistors, to provide the desired array photosensing 
capabilities. Examples of such photosensor arrays 
are disclosed in U.S. Patent No. 5,187,369, entitled 
High Sensitivity, High Resolution Solid State X-Ray 25 
Imaging Device with Barrier Layer, and U.S. Patent 
No. 5,208,460, entitled Photodetector Scintillator Ra- 
diation Imager Having High Efficiency Light Collec- 
tion, which are both assigned to the assignee of the 
present invention and are incorporated herein by ref- 30 
erence. A scintillator 330 is disposed over photosen- 
sor array has an irregular surface with a plurality of 
protrusions 332 extending from an upper surface 334 
of scintillator 330. Protrusions 332 have a needle-like 
or pyramid-like shape, with a height "H" above sur- 35 
face 334 in the range between about 2 ujn and Sum. 
Scintillator 330 typically comprises a material such as 
cesium iodide, sodium iodide or the like; typical do- 
pants in the scintillator material include thallium, so- 
dium, or the like. ^ 

In accordance with this invention, a thin mem- 
brane reflective layer 340 comprising a monolithic 
sheet of material is conforming ly disposed over upper 
surface of scintillator 330. Reflective material com- 
prises an adhesive layer 342 and an reflective layer 45 
344. Adhesive layer 342 further comprises diffuse re- 
flecting material, such as titanium oxide powder 
spread therethrough to a selected concentration to 
enhance the reflection of optical photons emerging 
from scintillator surface 334 back into the scintillator 50 
material. Adhesive layer 342 is disposed in substan- 
tially intimate contact with upper surface 334 of scin- 
tillator 330 such that essentially no interstitial voids 
exist between scintillator protrusions 332 and reflec- 
tive layer 340 such that good optical coupling is ach- 55 
ieved therebetween so as to effectively optically iso- 
late each pinnacle or pyramid (thereby minimizing the 
transmission of light between the pinnacles). De- 



pendent on the thickness and malleability of adhesive 
layer 342, and the height m H m of protrusions 332, re- 
flective layer 340 is disposed in intimate contact with 
substantially the entire upper surface 334 of scintilla- 
tor 330, as illustrated in Figure 3. For example, in ac- 
cordance with this invention a thin membrane reflec- 
tive layer having an adhesive layer thickness of about 
5 urn conforms to the entire upper surface of a scin- 
tillator having needle protrusion heights of 5 urn or 
less. In scintillator devices it is desirable that the opt- 
ically coupling material (such as the adhesive/diffuse 
reflector layer described herein) cover the entire to- 
pography of the irregular surface; in other, devices, 
such complete conformal coverage may not be critical 
and the thin membrane can be disposed over the ir- 
regularly shaped surface so as to cover only an upper 
portion of the protrusions. 

Imager arrays having a thin membrane optical re- 
flecting layer conforming to the irregular surface of 
the scintillator in accordance with this invention ex- 
hibit improved performance over scintillators having 
no reflective coating or a reflective coating that is de- 
posited directly on the scintillator by a method such 
as sputtering or the like. For example, an array fabri- 
cated in accordance with this invention has been * 
shown to detect in the photosensor array about 45% 
more of optical photons generated in the scintillator 
than a similar photosensor array coupled to a scintil- 
lator without a reflective coating. 

While only certain features of the invention have 
been illustrated and described herein, many modifi- 
cations and changes will occur to those skilled in the 
art. It is, therefore, to be understood that the append- 
ed claims are intended to cover all such modifications 
and changes. 



Claims 

1 . A method of depositing a membrane to be in con- 
formal contact with an irregular surface compris- 
ing the steps of: 

aligning a membrane in a desired position 
with respect to a workpiece having an irregular 
surface such that said membrane is in contact 
with at least some protruding portions of the ir- 
regular surface of said workpiece; and 

drawing said membrane down over said 
workpiece such that said membrane is conform- 
ingly disposed around substantially all protru- 
sions in said irregular surface of said workpiece. 

2. The method of daim 1 wherein the step of draw- 
ing said membrane down over said workpiece 
comprises the step of applying a substantially 
uniform differential pressure across said thin 
membrane so as to urge said membrane into con- 
formal contact with said irregular surface. 
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3. The method of claim 2 wherein the step of align- 
ing said membrane in a desired position compris- 
es the steps ot 

retaining said thin membrane on an appli- 
cator, said applicator being adapted to maintain a 5 
differential pressure across said thin membrane 
such that said membrane maintains a relatively 
flat shape while retained on said applicator, and 

positioning said applicator with respect to 
said work piece so as to dispose said thin mem- w 
brane in said desired position with a selected lat- 
eral alignment of said thin membrane with respect 
to said workpiece; and 

releasing said thin membrane from said 
applicator. 15 

4. The method of claim 3 wherein the step of retain- 
ing said thin membrane on said applicator further 
comprises the steps of: 

disposing said membrane on a mating sur- 20 
face of said applicator, and 

drawing a vacuum in said applicator such 
that differential pressure seats said membrane 
against said mating surface. 

25 

5. The method of claim 4 wherein said mating sur- 
face comprises a porous material, the pores in 
said material being adapted such that the differ- 
ential pressure holds said membrane relatively 

flat against said porous material. 30 

6. The method of claim 5 wherein the step of posi- 
tioning said applicator with respect to said work- 
piece so as to dispose said thin membrane in said 
desired position comprises the steps of: 35 

hermetically coupling said applicator to a 
foundation piece so as to form an assembly 
chamber, said foundation piece being adapted to 
hold said work piece in a selected position, said 
applicatof being registered with respect to said 40 
foundation piece such that said membrane is se- 
lectively aligned with said workpiece: and 

displacing said mating surface of said ap- 
plicator in said assembly chamber so as to dis- 
pose said thin membrane in said desired position. 45 

7. The method of claim 8 wherein the step of dis- 
placing said mating surface of said applicator in 
said assembly chamber further comprises the 
step of evacuating said chamber so as to gener- so 
ate a differential pressure on said applicator such 

that said mating surface is urged towards said 
work piece in correspondence with the selective 
alignment 

55 

8. The method of claim 7 wherein the step of draw- 
ing said membrane down over said workpiece 
further comprises the step of evacuating a por- 



tion of said foundation piece so as to generate the 
substantially uniform differential pressure across 
said thin membrane so as to urge said membrane 
into conform al contact with said irregular surface. 

9. The method of claim 8 further comprising the 
step of disposing a protective blanket over said 
thin membrane situated in said desired position 
with respect to said workpiece prior to evacuating 
the portion of said foundation piece to generate 
the uniform differential pressure. 

10. The method of claim 9 wherein said workpiece 
comprises an array of imager components. 

11. The method of claim 10 wherein said array of im- 
ager components comprises a scintillator array 
disposed to present said irregular surface. 

12. The method of claim 11 wherein said thin mem- 
brane comprises a reflective coating material. 

13. The method of claim 12 wherein said reflective 
coating material comprises an adhesive layer and 
a reflective layer. 

14. The method of claim 13 further comprising the 
step of applying a sealant layer over said reflec- 
tive coating material. 

15. An imager array comprising: 

a scintillator having irregular surface fea- 
tures; and 

a reflective membrane disposed over the 
irregular surface features of said scintillator such 
that said membrane conforms to at least an upper 
portion of substantially all protrusions from the 
surface of said scintillator. 

16. The imager of claim 15 wherein said reflective 
membrane adjoins substantially the entire irreg- 
ular surface of said scintillator such that light is 
coupled directly between said scintillator and 
said reflective membrane. 

17. The imager array of claim 16 wherein said mem- 
brane is comprises an adhesive layer and a re- 
flective layer. 

1 8. The imager array of daim 1 7 wherein said adhe- 
sive layer substantially conforms to said irregular 
surface features. 

19. The imager array of claim 1 8 wherein said adhe- 
sive layer further comprises a diffuse reflective 
material. 

20. The imager array of claim 19 wherein said con- 
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formingry-disposed reflective membrane is 
monolithic. 

21. The imager of daim 20 wherein said scintillator 
comprises a materia) selected from the group 5 
comprising cesium iodide. 

2Z The imager of daim 21 further comprising at least 
one photosensors optically coupled to said scin- 
tillator. 10 

23. An imager array fabricated by a process compris- 
ing the step of conformingly disposing a thin 
membrane over an irregular surface of a scintil- 
lator such that said membrane is disposed over is 
substantially all protrusions in said irregular sur- 
face so that light is directly coupled between said 
membrane and said scintillator. 

24. The imager of daim 23 wherein the step of con- 20 
formingly disposing a thin membrane comprises 

the steps of: 

aligning said membrane in a desired posi- 
tion with respect to said scintillator such that said 
thin membrane is positioned in a selected lateral 25 
alignment with respect to said workpiece; and 

applying a substantially uniform differen- 
tial pressure across said membrane so as to urge 
said membrane into conformal contact with the ir- 
regular surface of said sdntillator. 30 



aligned with the surface of said sdntillator; and 
displacing said mating surface of said ap- 
plicator in said assembly chamber so as to dis- 
pose said thin membrane in said desired position. 

27. The imager of daim 26 wherein the step of draw- 
ing said membrane down over said irregular sur- 
face of said sdntillator further comprises the step 
of evacuating a portion of said foundation piece 
so as to generate the substantially uniform differ- 
ential pressure across said thin membrane so as 
to urge said membrane into conformal contact 
with said irregular surface. 

28. The imager of daim 27 further comprising the 
step of disposing a flexible sheet over said thin 
membrane situated in said desired position with 
respect to said workpiece prior to evacuating the 
portion of said foundation piece to generate the 
uniform differential pressure. 

29. The imager of daim 28 wherein said scintillator 
comprises a material selected from the group 
comprising cesium iodide and sodium iodide. 



25. The imager of daim 24 wherein the step of align- 
ing said membrane in a desired position compris- 
es the steps of: 

retaining said thin membrane on a mating 35 
surface of an applicator, said applicator being 
adapted to maintain a differential pressure 
across said thin membrane such that said mem- 
brane is seated against said mating surface and 
maintains* a relatively flat shape; 40 

positioning said applicator with respect to 
the irregular surface of the sdntillator such that 
the membrane is disposed in said desired posi- 
tion; and 

releasing said thin membrane from said 45 
mating surface of said applicator. 

26. The imager of daim 25 wherein the step of posi- 
tioning said applicator with respect to said irreg- 
ular surface of said sdntillator so as to dispose so 
said thin membrane in said desired position com- 
prises the steps of: 

disposing said applicator in an foundation 
piece so as to form an assembly chamber said 
foundation piece being adapted to hdd said sdn- 55 
tillator in a selected position, said applicator be- 
ing registered with respect to said foundation 
piece such that said membrane is selectively 
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